8
Implications:

24
This study has identified that culling rate of primiparous heifers during first lactation 25 varies greatly between farms and that the age of first calving (AFC) has a significant 26 association with this. The study highlights the importance of maintaining an AFC of 27 23 to 24 months of age because prolonged AFC leads to a greater wastage of 28 primiparous heifers with associated financial losses.
29
Introduction:
30 Heifer rearing is a key financial component of most dairy farms, with the rearing of 31 replacements accounting for 15-20% of total dairy production costs (Heinrichs 1993 ).
32
The importance of replacement rate and the target number of replacements for each 33 individual farm is dependent upon the culling rate of that particular farm. The annual 34 culling rate within UK dairy herds has previously been reported to be between 22 
36
Culls have traditionally been classified as voluntary or involuntary; however another 37 classification is "forced culls" and "economic culls". Forced culls are those cows for 38 which no possible productive future exists and economic culls are those cows for 39 which a decision has been made that replacing them with another cow is a sensible 40 economic option (Fetrow et al. 2006) . Since the majority of the culls on farm are 
110
Statistical Modelling
111
A multilevel logistic regression model was used to evaluate the association between 112 the probability of a first lactation heifer exiting the herd prior to the second lactation 113 (i.e. failing to calve for a second time) and a variety of potential explanatory variables.
114
These included AFC, calving season, adult herd culling rate, herd size, herd mean 115 305d yield and herd mean calving interval. A 2-level hierarchical model was used to 116 account for correlations between primiparous heifers within herds.
117
The model specification took the form: and 9.8% older than 36 months of age; the distribution of AFC is shown in Figure 2 .
151
The mean calving interval of the 15,296 heifers that re-calved was 409 days (median Survival analysis indicated that of those primiparous heifers culled, 31% were culled 168 before 100 DIM (n=955), which was 5% of all primiparous heifers. This cull rate 
Statistical Model
179
The results of the final model are shown in Table 1 . The odds of a heifers calving for The average AFC was slightly higher in this study (29.6 months) than previously 
